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(54) MEASURING APPARATUS 

(57)Abstract: 

" ' PROBLEM TO BE SOLVED: To provide a 

measuring apparatus utilizing total reflected 
light that prevents a liquid sample from 
adhering to an inner surface of a sample 
holder when the liquid sample is poured into 
the sample holder. 

SOLUTION: Dielectric and transparent 
poly pyrrole is used as a material of a 
measuring unit (measuring plate 100) formed 
of the sample holder and a dielectric block 
that are integrated. By using the dielectric 
material, the inner surface 102a of the sample 
holder (well 102) with which the liquid 
sample 11 contacts is prevented from being 
charged, thereby preventing defective dropping of the liquid sample 11 due to the 
charge. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A light source made to generate an optical beam. 

A measuring unit provided with a sample attaching part holding a liquid sample to 
said optical beam on a transparent dielectric block, a thin film layer formed in the 
whole surface of this .dielectric block, and the surface of this thin film layer. 
An incident light study system in which said optical beam is entered to said 
dielectric block of said measuring unit by an incidence angle from which a total 
reflection condition is acquired by an interface of this dielectric block and said thin 
film layer. 

A photodetection means which measures intensity of an optical beam which carried 
out total internal reflection by said interface of said measuring unit. 
It is the measuring device provided with the above, and a flank which has a medial 
surface of said sample attaching part which contacts said liquid sample at least 
consists of conductive materials. 

[Claim 2] A light source made to generate an optical beam. 

A measuring unit provided with a sample attaching part holding a liquid sample to 
said optical beam on a transparent dielectric block, a thin film layer formed in the 
whole surface of this dielectric block, and the surface of this thin film layer. 
An incident light study system in which said optical beam is entered to said 
dielectric block of said measuring unit by an incidence angle from which a total 
reflection condition is acquired by an interface of this dielectric block and said thin 
film layer. 

A photodetection means which measures intensity of an optical beam which carried 
out total internal reflection by said interface of said measuring unit. 
It had an antistatic means by which it was the measuring device provided with the 
above, and said sample attaching part prevented electrification to a medial surface 
in contact with said liquid sample of this sample attaching part. 

[Claim 3] A light source made to generate an optical beam. 

A measuring unit provided with a sample attaching part holding a liquid sample to 
said optical beam on a transparent dielectric block, a thin film layer formed in the 
whole surface of this dielectric block, and the surface of this thin film layer. 
An incident light study system in which said optical beam is entered to said 
dielectric block of said measuring unit by an incidence angle from which a total 
reflection condition is acquired by an interface of this dielectric block and said thin 
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film layer. 

A photodetection means which measures intensity of an optical beam which carried 
out total internal reflection by said interface of said measuring unit. 
It had further an electrification elimination means which is the measuring device 
provided with the above and removes electrification in a medial surface in contact 
with said liquid sample of said sample attaching part. 

[Claim 4] A light source made to generate an optical beam. 

A measuring unit provided with a sample attaching part holding a liquid sample to 
said optical beam on a transparent dielectric block, a thin film layer formed in the 
whole surface of this dielectric block, and the surface of this thin film layer. 
An incident light study system in which said optical beam is entered to said 
dielectric block of said measuring unit by an incidence angle from which a total 
reflection condition is acquired by an interface of this dielectric block and said thin 
film layer. 

A photodetection means which measures intensity of an optical beam which carried 
out total internal reflection by said interface of said measuring unit. 
It is the measuring device provided with the above, and a medial surface in contact 
with said liquid sample of said sample attaching part has hydrophilic nature. 

[Claim 5] A light source made to generate an optical beam. 

A measuring unit provided with a sample attaching part holding a liquid sample to 
said optical beam on a transparent dielectric block, a thin film layer formed in the 
whole surface of this dielectric block, and the surface of this thin film layer. 
An incident light study system in which said optical beam is entered to said 
dielectric block of said measuring unit by an incidence angle from which a total 
reflection condition is acquired by an interface of this dielectric block and said thin 
film layer. 

A photodetection means which measures intensity of an optical beam which carried 
out total internal reflection by said interface of said measuring unit. 
It is the measuring device provided with the above, and has hydrophobicity for a 
medial surface in contact with said liquid sample of said sample attaching part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the measuring device using 
generating of the evanescent wave by total-internal-reflection lights, such as a 
surface plasmon measuring device which analyzes the characteristic of a substance 
using generating of surface plasmon. 
[0002] 

[Description of the Prior ArtJThe compressional wave which a free electron vibrates 
collectively and is called a plasma wave into metal arises. And what quantized this 
compressional wave produced in a surface of metal is called surface plasmon. 
[0003] Conventionally, the surface plasmon measuring device which analyzes the 
characteristic of a substance under test is variously proposed using the 
phenomenon in which this surface plasmon is excited by the light wave. And the 
thing using the system called Kretschmann arrangement as what is especially 
known well in them is mentioned (for example, refer to JP,H6-167443,A). 
[0004]The dielectric block in which the surface plasmon measuring device using the 
above-mentioned system was fundamentally formed, for example in the shape of 
prism, The metal membrane which is formed in the whole surface of this dielectric 
block, and is contacted to substances under test, such as a liquid sample, A 
dielectric block is received in the light source made to generate an optical beam and 
the above-mentioned optical beam, It has an optical system entered at an angle of 
versatility so that a total reflection condition may be acquired by the interface of 
this dielectric block and a metal membrane, and a photodetection means which 
measures the intensity of the optical beam which carried out total internal 
reflection by the above-mentioned interface, and detects the state of surface 
plasmon resonance, i.e., the state of total reflection attenuation. 

[0005]In order to acquire various incidence angles as mentioned above, as the 
ingredient which may change an incidence angle and may enter a comparatively 
thin optical beam in the above-mentioned interface and which carries out or enters 
into an optical beam at an angle of versatility is contained, it is in a convergence 
light state about a comparatively thick optical beam at the above-mentioned 
interface -- it is - it may be made to enter in the state of sending light In the case of 
the former, according to change of the incidence angle of the optical beam which 
entered, the small photodetector which moves synchronizing with change of the 
above-mentioned angle of reflection can detect the optical beam from which an 
angle of reflection changes, or it can detect it by the area sensor prolonged along the 
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change direction of an angle of reflection. On the other hand, in the case of the latter, 
it is detectable by the area sensor prolonged in the direction which can receive the 
whole of each optical beam reflected by various angles of reflection. 
[0006]In the surface plasmon measuring device of the above-mentioned composition, 
if an optical beam is entered by the specific incidence angle beyond a total reflection 
angle to a metal membrane, The evanescent wave which has electric field 
distribution in the substance under test which is in contact with this metal 
membrane arises, and surface plasmon is excited by the interface of a metal 
membrane and a substance under test by this evanescent wave. When the wave 
number vector of evanescent light is equal to the wave number of surface plasmon 
and wave number consistency is materialized, since both will be in a resonance 
state and luminous energy shifts to surface plasmon, the luminous intensity which 
carried out total internal reflection by the interface of a dielectric block and a metal 
membrane falls keenly. Generally the fall of this light intensity is detected as a dark 
line by the above-mentioned photodetection means. The above-mentioned resonance 
is produced only when an incident beam is p-polarized light. Therefore, it is 
necessary to set up beforehand so that an optical beam may enter by p-polarized 
light. 

[0007]If the wave number of surface plasmon is known from the incidence angle 
which this total reflection attenuation (ATR) produces, i.e., 
total-reflection-attenuation angle thetasp, the dielectric constant of a substance 
under test will be called for. That is, about the wave number of surface plasmon, 
when angular frequency of Ksp and surface plasmon is set to omega and the velocity 
of light in a vacuum, epsilon m , and epsilon s are made into the dielectric constant of 
metal and a substance under test for c, respectively, there are the following 
relations. 
[0008] 

[Equation 1] 

c\e„(aj)+£ s 

That is, dielectric constant epsilon s of a substance under test and the jam can ask 
for the characteristic relevant to a refractive index by getting to know 
total-reflection-attenuation angle thetasp to which the above-mentioned reflected 
light intensity falls and which is an incidence angle. 

[0009] It is the 47th volume of "spectrum research" as a similar measuring device 
using total reflection attenuation (ATR), for example. The leaking mode measuring 
device which has a description in the 2 1-2 3rd page of No. 1 (1998) and the 26-27th 
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page is also known. The dielectric block in which this leaking mode measuring 
device was fundamentally formed, for example in the shape of prism, The cladding 
layer formed in the whole surface of this dielectric block, and the lightguide which is 
formed on this cladding layer and contacted to a liquid sample, The 
above-mentioned dielectric block is received in the light source made to generate an 
optical beam and the above-mentioned optical beam, It has an optical system 
entered at an angle of versatility so that a total reflection condition may be acquired 
by the interface of this dielectric block and a cladding layer, and a photodetection 
means which measures the intensity of the optical beam which carried out total 
internal reflection by the above-mentioned interface, and detects, the excitation 
state, i.e., the total-reflection-attenuation state, of guided mode. 

[0010]In the leaking mode measuring device of the above-mentioned composition, if 
an optical beam is entered by the incidence angle beyond a total reflection angle to a 
cladding layer through a dielectric block, after penetrating this cladding layer, in a 
lightguide, only the light of a specific incidence angle which has a certain specific 
wave number will come to spread by guided mode. In this way, since most incident 
light will be incorporated into a lightguide if guided mode is excited, the total 
reflection attenuation to which the luminous intensity which carries out total 
internal reflection by the above-mentioned interface falls keenly arises. And since it 
depends for the wave number of waveguide light on the refractive index of the 
substance under test on a lightguide, the refractive index of a substance under test 
and the characteristic of the substance under test relevant to it can be analyzed by 
getting to know the above-mentioned specific incidence angle which total reflection 
attenuation produces. 

[00 11] As a measuring device using the total internal reflection of a surface plasmon 
resonance measuring device or a leaking mode measuring device, Enter light by the 
incidence angle from which a total reflection condition is acquired by the interface, 
and by generating of the evanescent wave by the light. It faces conducting 
characteristic analysis of a substance under test etc. by measuring change of the 
state of light which carried out total internal reflection by the interface, A device 
which enters in an interface the optical beam of two or more wavelength besides the 
device which measures the specific incidence angle which produces the 
above-mentioned total reflection attenuation, and detects the grade of the total 
reflection attenuation for every square-corrugated length, Or while entering an 
optical beam in an interface, divide a part of this optical beam before interface 
incidence, this divided optical beam is made to interfere with the optical beam 
reflected by the interface, and there are various types, such as a device which 
measures the state of this interference. 

[0012]Measuring devices mentioned above, such as a surface plasmon resonance 
measuring device and a leaking mode sensor, may be used for the random screening 
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which finds out the special material combined with a predetermined sensing 
substance in an innovative drug development area of research etc. In this case, said 
thin film layer (in the case of a surface plasmon resonance measuring device, it is a 
metal membrane, and) In the case of a leaking mode measuring device, two or more 
measuring chips which fixed the sensing substance on the cladding layer and the 
lightguide are prepared, it trickles the liquid sample which contains analyte 
mutually on the sensing substance of each measuring chip, respectively, and 
measures the state of total-internal-reflection light. Thus, in performing 
measurement about two or more analytes, in order to require a long time, it 
becomes important how efficient measurement is performed. 
[0013] 

[Problem(s) to be Solved by the Invention]. In order to solve the above-mentioned 
problem, in the field of biochemistry, are used for enzyme immunoassay etc. It is 
possible to use the plate for measurement in which it comes to arrange a measuring 
chip for the matrix form of the same standard as the microtiter plate (it is also 
called a microwell plate / assay plate) which has wells (sample attaching part), such 
as 96 holes, 384 holes, and 1536 holes. If it has such a standard, existing apparatus, 
such as a distributive-pouring device for pouring distributively the liquid sample 
currently conventionally used for microtiter plates to each well, can be used 
effectively, handlability will improve, and more efficient measurement will be 
attained. As mentioned above, with the increase in the number of wells on 96 holes, 
384 holes, 1536 holes, and a plate, each well is byway-ized and can also attain 
small-quantity-ization of a sample. 

[00 14] However, when pouring a liquid sample distributively to the well of a byway 
in this way, the drop adhered to the side of the well, and a sample did not contact on 
the thin film layer, but generating of the fault that a right measurement result is 
not obtained became clear. If such poor measurement arises, it will be necessary to 
perform internal observation for checking whether redo of measurement or the 
sample in a well has arrived on the thin film layer, etc., and shortening of 
measuring time will be checked. Poor dropping of a sample will become remarkable 
especially, if a small amount of liquid samples turn with the miniaturization of a 
well. 

[00 15] Poor dropping of this sample is mainly considered to be the influence of 
electrification (static electricity) of the side of a well. The influence of prudence of a 
drop becoming smaller than the surface tension of the side is also considered by 
small-quantity-ization of a sample. 

[00 16] An object of this invention is to provide the measuring device which 
prevented poor dropping by electrification (static electricity) in the medial surface 
in contact with the liquid sample of a sample attaching part, or small- quantity-izing 
of a liquid sample in light of the above-mentioned circumstances. 
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[0017] 

[Means for Solving the Problem] The 1st measuring device of this invention to a 
light source made to generate an optical beam and said optical beam A transparent 
dielectric block, A thin film layer formed in the whole surface of this dielectric block, 
and a measuring unit provided with a sample attaching part holding a liquid 
sample on the surface of this thin film layer, In said optical beam, said dielectric 
block of said measuring unit is received, An incident light study system entered by 
an incidence angle from which a total reflection condition is acquired by an interface 
of this dielectric block and said thin film layer, A flank which has a medial surface of 
said sample attaching part which contacts said liquid sample at least in a 
measuring device which is provided with a photo detection means which measures 
intensity of an optical beam which carried out total internal reflection, and is 
characterized by things by said interface of said measuring unit consists of 
conductive materials. 

[00 18] As a conductive material, conductive resin, such as polypyrrole, can be used, 
for example. 

[00 19] The 2nd measuring device of this invention to a light source made to generate 
an optical beam and said optical beam A transparent dielectric block, A thin film 
layer formed in the whole surface of this dielectric block, and a measuring unit 
provided with a sample attaching part holding a liquid sample on the surface of this 
thin film layer, In said optical beam, said dielectric block of said measuring unit is 
received, An incident light study system entered by an incidence angle from which a 
total reflection condition is acquired by an interface of this dielectric block and said 
thin film layer, It had an antistatic means to prevent electrification to a medial 
surface where said sample attaching part contacts said liquid sample of this sample 
attaching part in a measuring device which is provided with a photodetection 
means which measures intensity of an optical beam which carried out total internal 
reflection, and is characterized by things by said interface of said measuring unit. 
[0020] It is known that it is effective in decreasing electrification quantity in 
polymer materials, such as a synthetic resin, by attaching unevenness to the 
surface (carry out surface roughening of the surface). When a flank which has a 
medial surface of (for example, refer to "a surface macromolecule and static 
electricity: KYORITSU SHUPPAN") and said sample attaching part which contacts 
said liquid sample at least is formed with polymer materials, such as a synthetic 
resin, a medial surface by which surface roughening was carried out can constitute 
said antistatic means. A method of using a force piston, or mixing a little inorganic 
powder objects, or controlling a crystallized state and changing surface roughness 
as the method of concrete surface roughening, etc. are mentioned. 
[0021]It may be made for a conductive film by which the tunic was continued and 
carried out to said whole medial surface to constitute said antistatic means. 
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[0022]The 3rd measuring device of this invention to a light source made to generate 
an optical beam and said optical beam A transparent dielectric block, A thin film 
layer formed in the whole surface of this dielectric block, and a measuring unit 
provided with a sample attaching part holding a liquid sample on the surface of this 
thin film layer, In said optical beam, said dielectric block of said measuring unit is 
received, An incident light study system entered by an incidence angle from which a 
total reflection condition is acquired by an interface of this dielectric block and said 
thin film layer, It had further an electrification elimination means which removes 
electrification in a medial surface which contacts said liquid sample of said sample 
attaching part in a measuring device which is provided with a photodetection 
means which measures intensity of an optical beam which carried out total internal 
reflection, and is characterized by things by said interface of said measuring unit. 
[0023]As an electrification elimination means, an ion irradiation means, an electric 
conduction mat, etc. are mentioned, for example. 

[0024]What is necessary is just to remove electrification to said medial surface of 
this sample attaching part by performing ion irradiation to this sample attaching 
part, or contacting this sample attaching part on an electric conduction mat, before 
liquid sample distributive pouring to said sample attaching part etc. 
[0025] The 4th measuring device of this invention to a light source made to generate 
an optical beam and said optical beam A transparent dielectric block, A thin film 
layer formed in the whole surface of this dielectric block, and a measuring unit 
provided with a sample attaching part holding a liquid sample on the surface of this 
thin film layer, In said optical beam, said dielectric block of said measuring unit is 
received, An incident light study system entered by an incidence angle from which a 
total reflection condition is acquired by an interface of this dielectric block and said 
thin film layer, A medial surface which contacts said liquid sample of said sample 
attaching part in a measuring device which is provided with a photodetection 
means which measures intensity of an optical beam which carried out total internal 
reflection, and is characterized by things by said interface of said measuring unit 
has hydrophilic nature. 

[0026] A medial surface which has hydrophilic nature can be acquired by carrying 
out the tunic of this medial surface with material of hydrophilic nature, such as 
titanium oxide, a surface-active agent, and Si02, for example. 

[0027] The 5th measuring device of this invention to a light source made to generate 
an optical beam and said optical beam A transparent dielectric block, A thin film 
layer formed in the whole surface of this dielectric block, and a measuring unit 
provided with a sample attaching part holding a liquid sample on the surface of this 
thin film layer, In said optical beam, said dielectric block of said measuring unit is 
received, An incident light study system entered by an incidence angle from which a 
total reflection condition is acquired by an interface of this dielectric block and said 
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thin film layer, A medial surface which contacts said liquid sample of said sample 
attaching part in a measuring device which is provided with a photodetection 
means which measures intensity of an optical beam which carried out total internal 
reflection, and is characterized by things by said interface of said measuring unit 
has hydrophobicity. 

[0028]A medial surface which has hydrophobicity can be acquired by carrying out 
the tunic of this medial surface with hydrophobic materials, such as Teflon 
(registered trademark) and silicone, for example. 

[0029]Account each measuring device is good also as what was constituted so that it 
should consist of metal membranes and the above-mentioned thin film layer might 
be measured using an effect by the above-mentioned surface plasmon resonance. 
[0030] Each above-mentioned measuring device is good also as what was constituted 
so that it should consist of a cladding layer formed in said upper surface of a 
dielectric block, and a lightguide formed on this cladding layer and the 
above-mentioned thin film layer might be measured using an effect by excitation of 
guided mode in this lightguide. 

[0031] In a measuring device by this invention, Intensity of an optical beam which 
carried out total internal reflection by said interface by a photodetection means is 
measured, and there are various methods in analyzing a sample, For example, enter 
an optical beam by various incidence angles from which a total reflection condition 
is acquired by said interface, and intensity of an optical beam corresponding to each 
incidence angle which carried out total internal reflection by said interface for every 
position is measured, By detecting a position (angle) of a dark line generated by 
total reflection attenuation, may conduct sample analyzing and, 
D.V.Noort,K.johansen,C.-F.Mandenius, Porous Gold in Surface Plasmon Resonance 
Measurement, EUROSENSORS XIII, 1999, pp.585- 588 an optical beam of two or 
more wavelength may be entered by an incidence angle from which a total reflection 
condition is acquired by said interface, intensity of an optical beam which carried 
out total internal reflection by said interface for every wavelength may be measured, 
and sample analyzing may be conducted by detecting a grade of total reflection 
attenuation for every wavelength as it is alike and is indicated. 
[0032].P.I.Nikitin,A.N.Grigoren^ 

chuk, Surface Plasmon Resonance Interferometry for As indicated to 
Micro-ArrayBiosensing, EUROSENSORS XIII, 1999, and pp.235-238, While 
entering an optical beam by an incidence angle from which a total reflection 
condition is acquired by said interface, A part of this optical beam may be divided 
before this optical beam enters into said interface, and it may be made to interfere 
with an optical beam which carried out total internal reflection of this divided 
optical beam by said interface, and sample analyzing may be conducted by 
measuring intensity of an optical beam after that interference. 
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[0033] 

[Effect of the Invention] Since the flank which has a medial surface of a sample 
attaching part which contacts a liquid sample at least consists of conductive 
materials, the 1st measuring device of this invention can prevent electrification, 
and can prevent the fault of a sample adhering to the side and not contacting a thin 
film layer, at the time of liquid sample distributive pouring to a sample attaching 
part. 

[0034] Since the sample attaching part is provided with an antistatic means to 
prevent electrification to the medial surface in contact with the liquid sample of this 
sample attaching part, the 2nd measuring device of this invention can prevent the 
fault of a sample adhering to the side and not contacting a thin film layer, at the 
time of liquid sample distributive pouring to a sample attaching part. 
[0035] Since the 3rd measuring device of this invention is provided with the 
electrification elimination means which removes electrification of the medial 
surface in contact with the liquid sample of a sample attaching part, Before liquid 
sample distributive pouring to a sample attaching part, electrification in the medial 
surface of this sample attaching part can be removed, and the fault of a sample 
adhering to the side and not contacting a thin film layer can be prevented at the 
time of liquid sample distributive pouring to a sample attaching part. 
[0036]When the medial surface in contact with the liquid sample of a sample 
attaching part has hydrophilic nature, the 4th measuring device of this invention, 
The wettability of this medial surface can be raised, even if a liquid sample once 
adheres to a medial surface, this medial surface can be made dropped on a thin film 
layer as **** at the time of liquid sample distributive pouring to a sample attaching 
part, and the fault of a small amount of samples coming out, and this sample 
adhering to the side from a certain thing, and not contacting a thin film layer can be 
prevented. 

[0037] When the medial surface in contact with the liquid sample of a sample 
attaching part has hydrophobicity, at the time of fluid distributive pouring to a 
sample attaching part, the 5th measuring device of this invention can prevent 
adhesion on the side of a sample solution drop, and can prevent the fault that a 
liquid sample does not contact a thin film layer. 

[0038] Thus, since each measuring device of this invention can reduce the poor 
measurement by poor fall of the drop that a sample solution drop adheres to the 
medial surface of a sample attaching part, it can shorten the time which redo of the 
measurement for this measurement being poor, etc. take. 
[0039] 

[Embodiment of the Invention] Hereafter, with reference to Drawings, an 
embodiment of the invention is described in detail. 

[0040] It is a perspective view of the plate for measurement in which the top view 
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and drawing 2 which drawing 1 shows the outline composition of the measuring 
device of a 1st embodiment of this invention are used for side shape, and drawing 3 
is used for the measuring device of a 1st embodiment. As shown in drawing 3, the 
plate 100 for this measurement is arranged on the pitch, and eight-line the matrix 
form of 12 rows (8x12) to which the 96 wells 102 followed the predetermined 
standard on the surface of the plate base body 101 which has the same outside as 
the predetermined standard of a microtiter plate. The well 102 which constitutes a 
sample attaching part has the shape of the round cross section which becomes small 
[ a path ] caudad gradually from the base 101 upper surface, the metal membrane 
12 is formed in the bottom inner face of this well 102, and the dielectric block 103 is 
formed in the external bottom. 

[0041]As a graphic display, the dielectric block 103 is united with the plate base 
body 101, and is constituted by forming the bottom of the well 102 in convex thickly. 
One measuring unit is constituted by the dielectric block 103 corresponding to each 
well 102 and this well 102, namely, it comes to form the plate 100 for this 
measurement in [ two or more measuring units ] one. 

[0042]The polypyrrole which has conductivity and transparency is used as a 
material of this plate 100. The dielectric block 103 has the emission face 103b to 
which the optical beam which carried out total internal reflection of the 
predetermined optical beam in the entrance plane 103a in which the interface 10b 
of the metal membrane 12 and the well bottom which were formed in the bottom 
inner face of the well 102 is entered, and this interface 10b is made to emit. The 
dielectric block 103 may be formed individually every well 102, covers the well [ two 
or more (here eight pieces) ] 102 located in a line in the direction of P in a figure, and 
may be formed continuously. 

[0043] Since the plate 100 for this measurement is provided with the same outer size 
and the well 102 as a standard of a microtiter plate, the distributive-pouring 
machine 50 as shown in drawing 4 can be used for it as a means to supply the liquid 
sample 11 to the well 102. This distributive -pouring machine 50 is a 
distributive-pouring machine used in Ella Isa (elisa) etc. who the support member 
52 comes to support the eight distributive-pouring nozzles 51 with a predetermined 
pitch, and carry out using the conventional microtiter plate. Thus, if the plate 100 
for this measurement is used as a measuring unit, peripheral equipment, such as a 
distributive-pouring machine currently conventionally used for microtiter plates, 
can be used. 

[0044]The plate 100 for this measurement is formed considering polypyrrole as a 
material, and since it has conductivity while it can raise the trans missivity of an 
optical beam, since polypyrrole is excellent in the transparency over an optical beam, 
it can prevent electrification. Since electrification of the plate 100 is prevented, 
namely, electrification in the medial surface 102a of the well 102 is prevented, At 
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the time of distributive pouring of the liquid sample 11 by the distributive-pouring 
machine 50, the problem that the liquid sample 11 adheres to the side 102a of the 
well 102 with static electricity can be reduced, and the poor measurement by a poor 
drop can be reduced. 

[0045]The surface plasmon sensor shown in drawing 1 and drawing 2, In order to 
enter the laser light sources 31, such as the above-mentioned plate 100 for 
measurement, and a semiconductor laser made to generate the optical beam 30 for 
measurement (laser beam), and the optical beam 30 in the interface 10b of the eight 
wells 102 located in a line in the direction of P of the plate 100 for measurement, 
The incident light study system which consists of 2 sets of cylindrical beam 
expanders 32 and 33, the mirror 34, and the cylindrical lens 35 which constitute an 
incident light study system, Eight photodetection means 37 A-H which receives the 
optical beam reflected by the interface 10b of each well 102 and which was provided 
corresponding to each well 102, And it has the plate transportation device 200 for 
measurement to which the plate 100 for measurement is relatively moved to the 
system of measurement which consists of light source 31, incident light study 
system, and photodetection means 37 A-H. 

[0046] The plate transportation device 200 for measurement is constituted by the 
rails 211 and 211 of 210 or 1 pair of plate feed bar for measurement, and the driving 
means 212, and the plate 100 for measurement is set to the prescribed position on 
the plate feed bar 210 for measurement. This plate feed bar 210 for measurement is 
laid on one pair of rails 211 and 211 allocated by the state of extending in the 
direction of arrow P, and is made movable by the driving means 212 along with 
these rails 211 and 211. 

[0047]The one flattened optical beam 30F enters into the bottom of the well 102 of 
plurality (this example eight pieces) located in a line in the direction of arrow P in 
the plate 100 for measurement simultaneously. That is, a path is expanded only in 
the field shown in drawing 1 by the cylindrical beam expander 32, and the optical 
beam 30 emitted in the state of sending light from the one laser light source 20 is 
flattened by the bottom of the above-mentioned well 102 whose number is eight to 
the size which can be entered simultaneous. 

[0048] And a path is expanded only in the field shown in drawing 2 by the cylindrical 
beam expander 33 below, and after it reflects by the big mirror 34 and this flattened 
optical beam 30F changes a direction of movement, it is condensed only in the field 
shown in drawing 2 with the cylindrical lens 35. Thereby, to the interface 10b of 
eight the metal membranes 12 of the well 102 and the dielectric blocks 103, the 
optical beam 30F enters, where it has various incidence angle ingredients. The laser 
light source 31 is allocated in the direction by which the optical beam 30 which is 
linear polarization comes to enter into the above-mentioned interface in the state of 
p -polarized light. 
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[0049]Many photo detectors comprise a line sensor which it comes to allot to one row, 
respectively, and photodetection means 37 A-H is allotted so that the line direction 
of a photo detector may turn into an arrow X direction in drawing 2. The optical 
beam 30 which carried out total internal reflection by the interface of each of said 
well is detected by photodetection means 37 A-H corresponding to each. The output 
of photodetection means 37 A-H of ** and others is processed in the signal 
processing part 61, respectively, and results, such as existence of the special 
material in a sample, are displayed on the displaying means 62. 

[0050] Although only the one laser light source 31 is used as a light source in this 
embodiment, For example, two light sources are provided, the optical beam from 
one light source is flattened to the width which may enter into the bottom of the 
four wells 102, and you may make it flatten the optical beam from another light 
source to the width which may enter into the bottom of four another wells 102. 
[0051] Eight is branched and it may be made for ********** to enter the optical 
beam from one light source in the bottom of each well in parallel. Only the number 
of each wells provides a light source, and it may be made to enter the optical beam 
from each light source in each well. 

[0052] Hereafter, the sample analyzing by the surface plasmon sensor of the 
above-mentioned composition is explained. The sample used as a measuring object 
is supplied to the well 102 by the distributive-pouring machine 50 shown in drawing 
2. 

[0053]The optical beam 30 which the laser light source 31 drove and was emitted 
from there where the well 102 holding the sample 11 is installed in the measuring 
point by which the optical beam 30 enters into the dielectric block 103 by a 
transportation device is flattened as mentioned above, and enters into the interface 
10b by a convergence state. The optical beam 30 which carried out total internal 
reflection by this interface 10b is detected by photodetection means 37 A-H, 
respectively. 

[0054] Since the optical beam 30 enters into the dielectric block 103 in the state of 
convergence light as above-mentioned, it contains the ingredient which enters by 
the various incidence angles theta to the above-mentioned interface 10b. Let this 
incidence angle theta be an angle beyond a total reflection angle. Then, total 
internal reflection of the optical beam 30 will be carried out by the interface 10b, 
and the ingredient reflected by various angles of reflection will be contained in this 
reflected optical beam 30. 

[00 55] Thus, when the optical beam 30 carries out total internal reflection, an 
evanescent wave oozes out from the interface 10b to the metal membrane 12 side. 
And since this evanescent wave resonates with the surface plasmon excited on the 
surface of the metal membrane 12 when the optical beam 30 enters by a certain 
specific incidence angle thetasp to the interface 10b, about this light, the reflected 
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light intensity I falls keenly. The incidence angle theta at the time of this 
total-reflection-attenuation phenomenon arising and the relation with the reflected 
light intensity I are roughly shown in drawing 5. 

[0056]Then, the amount of detection light for every photo detector is investigated 
from the light volume detecting signal S which photodetection means 37 A-H 
outputs, If based on the related curve of the reflected light intensity I and the 
incidence angle theta which calculated the above-mentioned incidence angle 
(total-reflection -attenuation angle) thetasp based on the position of the photo 
detector which detected the dark line, and were searched for beforehand, the 
quantitative analysis of the special material in a sample can be carried out. In this 
embodiment, the sensing substance 14 combined with special material is 
beforehand fixed on the metal membrane 12, By dropping the liquid sample 11 
containing analyte on this sensing substance 14, and measuring the amount of 
angle variations of total-reflection-attenuation angle thetasp by surface plasmon 
resonance, it is constituted so that it may judge whether the existence of 
combination of the sensing substance 14 and analyte, i.e., analyte, is special 
material. An antigen- antibody reaction etc. are mentioned to combination of a 
sensing substance and special material, for example. 

[0057]That is, since the refractive index of the sensing substance 14 changes 
according to the integrated state of the above-mentioned special material and the 
sensing substance 14 and it changes to the form which the characteristic curve of 
drawing 5 moves to a longitudinal direction in this case, according to 
total-reflection- attenuation angle thetasp, an antigen- antibody reaction is 
detectable. The both sides of the sample 11 and the sensing substance 14 become a 
sample of an analysis object in this case. 

[0058] Based on the above principle, the existence of combination with the sensing 
substance 14 and the special material in the sample 11 is analyzed in the signal 
processing part 61 in the measuring device of this embodiment, and the analysis 
result is outputted to the indicator 62. 

[0059]In this embodiment, it can carry out [ phase ] and measurement about the 
sample currently stored in the eight wells 102 as mentioned above can be performed. 
And if these measurement is completed, the drive of the laser light source 31 will 
once be suspended, then the driving means 212 will operate, and the plate feed bar 
210 (that is, the plate 100 for measurement.) for measurement will be sent in the 
direction of arrow Q in drawing 1 and drawing 2 by the disposing pitch of the well 
102. If it will be in the state, the laser light source 31 will drive again, and thereby, 
the measurement about eight new samples is made. Thus, also in this embodiment, 
it is possible for it to be very efficient and to perform measurement about many 
samples in a short time. 

[0060]In this surface plasmon sensor, without charging it on the side 102a of the 
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well 102, since the plate 100 for measurement is formed from polypyrrole, poor fall 
of the drop by electrification cannot be caused, but poor measurement can be 
reduced, and the reliability of measurement can be raised. 

J0061]Drawing 6 is a schematic diagram of the leaking mode sensor which are other 
gestalten of the measuring device using the total reflection attenuation which used 
plate 100' for measurement of this invention. In the figure, a same sign is attached 
about an element equivalent to what is shown in drawing 2, and detailed 
explanation is omitted. 

[0062]Plate 100' for measurement is made from the same polypyrrole as the plate 
100 for measurement shown by a 1st embodiment, has the shape same in 
abbreviation, and differs in that the thin film layer provided in the bottom inner 
face of the well 102 consists of the cladding layer 41 and the lightguide 42 provided 
on it. This cladding layer 41 is formed filmy using the dielectric of a low refractive 
index, and metal, such as gold, rather than the dielectric block 103. The lightguide 
42 is formed filmy using the dielectric of a high refractive index, for example, 
PMMA, rather than the cladding layer 41. It may be about 700 nm by the case 
where the thickness of 36.5 nm and the lightguide 42 is formed, for example from 
PMMA by the case where the thickness of the cladding layer 41 is formed, for 
example from a gold thin film. 

[0063]In the leaking mode sensor shown in drawing 6, where the well 102 holding 
the sample 11 is installed in a prescribed position, measurement is performed. If the 
optical beam 30 emitted from the laser light source 20 is entered by the incidence 
angle beyond a total reflection angle to the cladding layer 41 through the dielectric 
block 103, this optical beam 30 will carry out total internal reflection by the 
interface 10b of the dielectric block 103 and the cladding layer 41, but. The light of 
the specific wave number which penetrated the cladding layer 41 and entered into 
the lightguide 42 by the specific incidence angle comes to spread this lightguide 42 
by guided mode. In this way, since most incident light will be incorporated into the 
lightguide 42 if guided mode is excited, the total reflection attenuation to which the 
luminous intensity which carries out total internal reflection by the 
above-mentioned interface 10b falls keenly arises. 

[0064] Since it is dependent on the refractive index of the sample (here sensing 
substance 14) on this lightguide 42, the wave number of the waveguide light in the 
lightguide 42 can analyze the refractive index of a sample, and the characteristic of 
the sample relevant to it by getting to know the above-mentioned specific incidence 
angle which total reflection attenuation produces. 

[0065]In this embodiment, the sensing substance 14 combined with special material 
on the lightguide 42 like a 1st embodiment of the above is fixed beforehand, By 
dropping the liquid sample 11 containing analyte on this sensing substance 14, and 
measuring the amount of angle variations of total-reflection-attenuation angle 
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thetasp by excitation of guided mode, it is constituted so that it may judge whether 
the existence of combination of the sensing substance 14 and analyte, i.e., analyte, 
is special material. 

[0066] Based on the above principle, the existence of combination with the sensing 
substance 14 and the special material in the sample 11 is analyzed in the signal 
processing part 61 in the measuring device of this embodiment, and the analysis 
result is outputted to the indicator 62. 

[0067]By using plate 100' for measurement formed using polypyrrole also in this 
leaking mode sensor, Electrification in the well 102, i.e., electrification in the medial 
surface 102a of the well 102, is prevented, poor fall of a drop can be reduced, poor 
measurement can be reduced, and the reliability of measurement can be raised. 
[0068]In the above-mentioned embodiment, although two or more measuring units . 
mentioned as the example the plate for measurement formed in one and explained 
it, a measuring unit may consist of one sample attaching part (well) and dielectric 
block. The sample attaching part and the dielectric block may be constituted by the 
different body. 

[0069] Hereafter, since only the antistatic means or discharge means of the 
measuring unit is a different thing from the measuring device of a 1st 
above-mentioned embodiment, only a point of difference with a 1st embodiment 
explains the measuring device of the 3 -7th embodiments. 

[0070]The measuring unit 110 of the measuring device of a 3rd embodiment, The 
flank 113 which constitutes the medial surface 112a of the sample attaching part 
(well) 112 as a sectional view is shown in drawing 7, It comprises parts with the 
prism 115 of the shape of a semicircular pillar which is the dielectric block with 
which the lower part of the glass substrate 114 which has a field in which the metal 
membrane 12 is formed, and this glass substrate 114 was equipped which are each 
different bodies, Where the flank 113 is forced on the glass substrate 114 provided 
with the metal membrane 12, the sample attaching part 112 is constituted, and this 
flank 113 is formed with conductive materials, such as polypyrrole. Thus, if the 
flank 113 of the sample attaching part 112 is conductivity, electrification of the 
medial surface of a sample attaching part is prevented like the above-mentioned 
plate 100 for measurement, and poor fall of the drop of a sample can be reduced. If 
the flank 113, the glass substrate 114, and the prism 115 which constitute the 
medial surface 112a of the sample attaching part 112 are a different body as shown 
in drawing 7, Since the flank 113 which constitutes the medial surface 112a of the 
sample attaching part 112 does not need to use a light transmission raw material if 
it has conductivity, it can enlarge flexibility of material selection. 
[0071]The measuring unit 120 of the measuring device of a 4th embodiment, As a 
sectional view is shown in drawing 8, handstand truncation square weight shape 
formed with the synthetic resin etc. is carried out, the hole 121 which constitutes 
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the sample attaching part (well) 122 is formed in the upper part, and the lower part 
of the sample attaching part 122 constitutes the dielectric block 125. This 
measuring unit 120 covers the medial surface 122a of this sample attaching part 
122, and the upper surface 123a of the flank 123, and the tunic of the conductive 
film 124 is carried out. That is, the antistatic means is constituted by this 
conductive film 124 in this embodiment. Poor fall of the sample solution drop by 
static electricity can be more effectively reduced by preventing electrification as the 
conductive film 124 by which the tunic was carried out to a medial surface and the 
upper surface, and making the metal member for discharge, etc. contact before 
sample distributive pouring further. As a member for discharge, the metal electrode 
holders for holding the measuring unit 120 at the time of sample distributive 
pouring, etc. may be used, 

[0072]This conductive film 124 can be realized without being accompanied by the 
man day and increase in cost of a creation process, if it is made to vapor- deposit 
simultaneously at the time of vacuum evaporation of the metal membrane 12 at the 
bottom of a well. 

[0073]Measuring unit 120' of the measuring device of a 5th embodiment is carrying 
out shape same in the measuring unit 120 and abbreviation shown in drawing 8, as 
a sectional view is shown in drawing 9. However, the medial surface 122a of the 
sample attaching part 122 is not equipped with a conductive film, but this medial 
surface 122a is made into the split face. In polymer materials, such as a synthetic 
resin, it is effective in what fine unevenness is attached to the surface for (surface 
roughening is carried out) decreasing electrification quantity, and the medial 
surface 122a by which surface roughening was carried out in this embodiment 
constitutes an antistatic means. By having made the medial surface 122a of the 
sample attaching part 122 into the split face, electrification of this medial surface 
122a can be prevented (reduction), and poor fall of the sample solution drop by 
static electricity can be reduced. 

[0074] The measuring device of a 6th embodiment is provided with the ion 
irradiation means 135 as a discharge means for discharging the electric charge 
charged in the sample attaching part of a measuring unit, as a perspective view is 
shown in drawing 10. The plate 130 for measurement shown here is the thing of the 
plate for measurement, and the shape of approximately isomorphism shown by 
drawing 3, and is formed with resin etc. The well 132 is irradiated with the ion 
which has an electric charge which neutralizes electrification charge electrified in 
the well 132 by the ion irradiation means 135 before sample distributive pouring to 
the well 132 of the plate 130 for measurement. Thus, poor fall of the drop of the 
sample at the time of sample distributive pouring can be reduced by discharging the 
electrification charge in the well 132 before sample distributive pouring. 
[0075]The measuring unit 140 of the measuring device of a 7th embodiment is 
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carrying out shape same in the measuring unit 120 and abbreviation shown in 
drawing 8, as a sectional view is shown in drawing 11. However, the medial surface 
122a of the sample attaching part 122 is not equipped with a conductive film, but 
this medial surface 122a covers the whole surface, it is coated by the hydrophilic 
membrane 142, such as SiC>2, and processing of hydrophilic nature is performed. In 
addition to this as a material of the hydrophilic nature to coat, titanium oxide, a 
surface-active agent, etc. may be used. If the amount of distributive pouring of a 
liquid sample turns into a minute amount (for example, lOmicrol) with byway-izing 
of the part 122 at the time of a sample cheek, once a drop adheres to the side, in 
self- weight, it may not fall to the bottom. Therefore, by coating with the material of 
hydrophilic nature, also when wettability of the side 122a is made high and a drop 
once adheres to the side 122a, the effect of dropping a drop to the well bottom can be 
acquired. 

[0076]A Si02 film takes effect also as an antireflection film by providing covering 
the entire surface of not only the sample attaching part side but the measuring unit 
140. The sample attaching part 122 and the dielectric block part 125 as shown by 
drawing 11 the measuring unit 140 which comprised an integral- type synthetic 
resin material, Since the refractive index is small compared with the conventional 
glass member of the prism 115 grade of the measuring unit 110 of the separated 
type shown by drawing 7, there is a possibility that the reflectance to light may 
become and sensitometry may become low highly (namely, low [ transmissivity ]). 
The catoptric light reflected in the entrance plane of the optical beam 30, the 
emission face, etc. like a graphic display interferes with the optical beam for 
measurement, There is a problem that a noise occurs, and in the case of invisible 
lights, such as infrared light, an experimenter does not notice catoptric light etc., 
but an optical beam brings the eye 145 close, and there is also a possibility that 
catoptric light may go into an experimenter's eyes. However, the light volume of an 
optical signal is made to increase by having provided antireflection films, such as a 
Si02 film, and interference with the optical beam for measurement and catoptric 
light can be controlled, and a signal noise can be reduced, and the safety to catoptric 
light can be raised. As an antireflection film, as long as it is a common low reflective 
film for plastic lenses, not only Si02 but what kind of film may be used. 
[0077]Although the measuring device using the total-internal-reflection light of 
each above-mentioned embodiment measures the state of total reflection 
attenuation from the degree of incidence angle which enters the optical beam from a 
light source at an angle of versatility to an interface, measures the catoptric light 
from this interface, and serves as a dark line and acquires the integrated state of 
analyte and a sensing substance, . Make the degree of incidence angle of an optical 
beam into the predetermined angle which fulfills a total reflection condition by an 
interface, and enter the optical beam which has various y wavelength. Or the 
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wavelength of the optical beam to enter is changed, the catoptric light from an 
interface is measured, and it may be made to acquire the integrated state of analyte 
and a sensing substance according to the state of the total reflection attenuation for 
every wavelength. 

[0078]The surface plasmon sensor provided with another system of measurement is 
explained as an 8th embodiment of this invention. 

[00 79] The surface plasmon sensor by this embodiment is provided with the plate for 
measurement of a surface plasmon sensor and the plate 150 for measurement of 
identical shape which were shown by a 1st embodiment shown in drawing 1, and it 
is constituted so that measurement to eight wells may be performed simultaneously. 
[0080]The plate 150 for measurement of the measuring device of this embodiment is 
constituted by the synthetic resin etc., for example, and hydrophobic treatment is 
performed to the medial surface 152a of the well 152. The medial surface 152a of 
152 of a well covers the whole surface, and is coated with hydrophobic materials, 
such as Teflon (registered trademark) and silicone. By coating the medial surface 
152a of the well 152 with a hydrophobic material, the drop of a sample can be 
prevented from adhering to the side, a drop can be effectively dropped to the well 
bottom, poor fall of a drop can be reduced, and the poor measurement accompanied 
by poor fall of this drop can be reduced. 

[0081]As side shape is shown in drawing 12, to the measuring point of the surface 
plasmon sensor of this embodiment. In the form which sandwiches the dielectric 
block 153 from right and left, respectively, two or more light source 334 a-h and 
CCD360 a-h are allocated, Between these light source 334 a-h and CCD360 a-h, 
collimating lens 350 a-h, interference optical system, and condenser 355 a-h and 
aperture 356 a-h are allocated. Although not illustrated, it has the same plate 
transportation device for measurement as the surface plasmon sensor shown in 
drawing 1 and drawing 2 for moving the plate 150 for measurement also in this 
surface plasmon sensor. 

[0082]The above-mentioned interference optical system is constituted by polarizing 
filter 351 a-h, half mirror 352 a-h, half mirror 353 a-h, and mirror 354 a-h. 
[0083JCCD360 a-h is connected to the signal processing part 361, and the signal 
processing part 361 is connected to the indicator 362. 

[0084] Hereafter, measurement of the sample in the surface plasmon sensor of this 
embodiment is explained. Here, although explained taking the case of the one well 
152 which it changed into the state of consistenting with the light source 334a and 
CCD360a among the wells of the plate for measurement, in the other wells 152, 
measurement is made similarly. 

[0085]The light source 334a drives and the optical beam 330 is emitted in the state 
of sending light. Parallel Guanghua of this optical beam 330 is carried out with the 
collimating lens 350a, and it enters into the polarizing filter 351a. As for the optical 
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beam 330 penetrates the polarizing filter 351a and it was made to enter by 
p-polarized light to the interface 10b, a part is divided by the half mirror 352a as the 
reference optical beam 330R, and the remaining optical beams 330S that penetrated 
the half mirror 352a enter into the interface 10b. By the interface 10b, the reference 
optical beam 330R reflected by the optical beam 330S and the mirror 354a which 
carried out total internal reflection enters into the half mirror 353a, and is 
compounded. It is condensed by the condenser 355a, and compounded optical beam 
330' passes the aperture 356a, and is detected by CCD 360a. At this time, optical 
beam 330' detected by CCD360a generates an interference fringe according to the 
state of interference with the optical beam 330S and the reference optical beam 
330R. 

[0086] Here the sensing substance 14 currently fixed to the surface of the metal 
membrane 12, The existence of combination of a sensing substance and special 
material is detectable by combining with the special material in a sample, 
measuring continuously after liquid sample distributive pouring, and detecting 
change of the interference fringe detected by CCD360a. That is, in this case, if the 
refractive index of the sensing substance 14 changes according to the integrated 
state of the above-mentioned special material and the sensing substance 14, Since 
the state of interference changes when the optical beam 330S which carried out 
total internal reflection by the interface 10b, and the reference optical beam 330R 
are compounded with the half mirror 353a, according to change of the 
above-mentioned interference fringe, an integrated state is detectable. 
[0087]The signal processing part 361 detects the existence of the above-mentioned 
reaction based on the above principle, and the result is displayed on the indicator 
362. 

[0088] The above measurement operation is similarly made in parallel to other 
seven wells 152, and the measurement to the sample currently stored in the eight 
wells 152 is made simultaneously. Exposure of the optical beam 330 to the eight 
wells 152 and detection of the existence of a reaction did not need to be performed 
simultaneously mutually strictly, and the time of the start or the end may be shifted 
somewhat mutually. 

[0089]The signal processing part 361 may provide a thing for exclusive use to eight 
CCD360 a-h, respectively, or provides only one common thing to eight CCD360 a-h, 
and even if it processes sequentially the light volume detecting signal S which those 
CCD360 a-h outputted, it does not matter. 

[0090]Then, the plate 150 for measurement is moved to a system of measurement 
by the transportation device which is not illustrated, and it is made for the well 152 
with which measurement is presented next to serve as a prescribed position to a 
system of measurement. Thus, with two or more wells 152,. movement of the plate 
150 for measurement is presented one after another at measurement. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]The top view of the surface plasmon sensor which is a measuring device 
of a 1st embodiment 

[Drawing 2]The side view showing the outline of the surface plasmon sensor of 
drawing 1 

[Drawing 3]The perspective view of the plate for measurement 

[Drawing 4]The side view of the plate for measurement, and a distributive-pouring 
machine 

[Drawing 5] The related figure of the degree of incidence angle of an optical beam, 
and reflected light intensity 

[Drawing 6]The side view of the leaking mode sensor which is a measuring device of 
a 2nd embodiment 

[Drawing 7]The sectional view of the measuring unit of the measuring device of a 
3rd embodiment 

[Drawing 8] The sectional view of the measuring unit of the measuring device of a 
4th embodiment 

[Drawing 9]The sectional view of the measuring unit of the measuring device of a 
5th embodiment 

[Drawing 10] The sectional view of the measuring unit of the measuring device of a 
6th embodiment 

[Drawing ll]The sectional view of the measuring unit of the measuring device of a 
7th embodiment 

[Drawing 12] The side view of the surface plasmon sensor which is a measuring 
device of an 8th embodiment 
[Description of Notations] 

11 Liquid sample 

12 Metal membrane 
14 Sensing substance 

30 Optical beam 

3 1 Laser light source 

32 and 33 Cylindrical beam expander 

34 Mirror 

35 Cylindrical lens 

37 A-H Photodetection means 

41 Cladding layer 

42 Lightguide 
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50 Distributive -pouring machine 

61 Signal processing part 

62 Displaying means 

100 The plate for measurement 

101 Plate 

102 Well (sample attaching part) 
The medial surface of a 102a well 

103 Dielectric block 
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[Drawing 10] 
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m Lxmm- f ©setm o s <o ^mmmm* 

^mt^mk^Wth^m^.X^^ayx^ 0 
[0 0 10] ±IH*^©JiH ; &- KjWSSsHfcfe^t; 

yt^-Azmmfc-fvvtitmLxt^v fmicmlx 

tefcSo c 9 bT#$re- FtfEbgSftS fc, AtJft© 
{St A/ £#3fcSGftJBfcIR D ii* ft3©-£\ ±iE#ffiT?£ 
EtfT § < f£Tf 3 b § „ 

* bT#^©^(i^#Sii©±©MiJ^®©MSf 
* <DX\ £RMm8ff£. b S ±3&&&J8ft 

[ooi i] affi7°^Xty«p,i?|JSgBtb< 

lt«, yt%9ffiic£RM&kfirimzti&?Jtm xxm 
®f^si^bfc^©m^©«^ij£-ra c fctj: d* 

WS«KOWtt^Mff*«ff -5 icRE br, MM©^SItM 
^^b§#SA*fft©iJS^*rs^B©«3b\ ffii(© 

Mfc^fl 1 b, C ©y>f J b fc3Klf A^WffiT'HI^ Lltft 

[0012] ±3z£bfc^ax^X ; ey^iIiJSgB J f'il 

[0 0 1 3] 

feme, £im<Dftmc&^xBm%,m.mmcm}z 

tlTV^§, 9 67^, 3 8 47^. 1 5 3 6^f©^x;V 
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£irrat>©^&ti«\ «?-<^DM^/wFffj 

%o &tc, ±M&£>&Ote. 9 67^ 3 8 4^ 1536 
^£7V-h±<D^x;H&cDm/Mcffv\ M^©-7x;V 10 

•So 

[00 14] LfrL&^P>, COi^'M^^iW 

mzft%^t^ttm&<D^mBp>Mc-&^rc 0 £© 

«k 5 c § kiJ^©-^ DSU &a w± * 

a fca6©^a5«si^*fT o &&&& u iiis^M©®m 

-So 

[0 0 15] c©i£Jft©?SrRF&fc^ ±fcLT?x;l/© 

n®©^* ©^*£*£*.e>*i3o *fe> MS 

<D'PMikfc <fe D . * W© SSA^C^ffi®^ <£ D'h* 
< &a C t<DBW&%7L 5>n3o 

[0016] *»3ii4±iH®*fflHi:«*T^ ummm 
[0017] 

»*fiwr a t^sffgp^fi a. r * a ansa - 7 h 

£&8&kftime>ifi&*Jtffi A«S •£« A£f 

[0018] jMMtwfifcbrtt, 

[0 0 19] *%Bii©m 2 ©iJS^B«, ^e-A^ig 
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^ tufBIiMi- y h ©fulBf§Sfr7"P y * £*f LT, 

mmmfo7v >y * ktuiB»M® tmmx^^^^ 
n s n a x*fft t? Ait * a Ait k , waaasa. 

[0020] -&fmmm<Dft#¥W®tc$5^r&, mm 

a, v$m-H6^tfmss.:niLmb wm , mib 

* nr ^ a iflSlt: * nfc rtiJffi^ <fc D twa^SK 
ih#a*»*ra d fctf-r* a c *{*w^OT{t©*s 

fc d> feai/H«gnm^WtT^ffiffi*^^a* 

[0021] $/c, MIB^UJffi^^MoTMStifc 

[0022] *%BH©^3©iJSSBtt, 
P-y^, <l©^m7*P-y^©-S^^Sn/c»Jl 

m, » d; t/ c ©«M/i©sffi±fi:rSf*rji:s ; &{*#'r a m 

^> MaBiJ/g^-- >y h ©MiBiltt^7*P ^y ^ K Jt LT, 
»o -y * kMfBPMl k©H®T?££l>f*#tf 
f# 5 n a x*f^ t* Alt * ■& a Aitft¥^ k , mibms^- 

tefc^T, MfBsm^^gp©MiB^#:^mk^M-rart 

fcck*#Mk-ra ! fc©tffeao 
[0023] ^mmzmztLxit. vmsjxvmm 

[0024] MiBtm&#^©^ftsrffi#£M^ M 

[0 0 2 5] *%BJ4©lg 4 ©IlJSSBtts ^e-Zs^fg 
p ^y ^ , c ommfc? p ^y ^ ©-ffi^ffM^ n/c«Jl 

«}: tf c ©^Mis©^ffl±f<: mfomzwm an 

fi«#»*ffl*T&Sifflffi:i^ h ks MIB7tlf-A 
fulBiJS^-y h©tuiB!fm^P^^ti:MtT, 
M^Bft7*P -y » kMIB»^iii:©#ffiT^SIt^#^ 
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% mk t&m t t a s c t 1 1 s mimm 

Mffl^Ktt^W LTt/ A SCfc fcf S fe ©T?& 

■p tsuf s c £ <fc 5 # § c t & X t § o 
[0027] *%Ey4©tg 5 mmmmiz, yte-j&& 
tkzit&ymt, mmye¥-&imLrmffl-&mwfo'7 io 

MfHiJS^.^ -y h Otuf BUSft^P y * KM LX, 

m e. n % mn xm$* xu fts* > mibs^ 
[0028] bums***- *rt«nB«, m«f. 

[0029] IE£$J£Sfi«, ±I3IWWB^ ^HBKp 
[0030] $fc, ±ia#iissifi«u i^iii*, 

LT$J££tT& 5 <fc "5 ftfc t> © LT & <fc l/\> 

[0 0 3 l] *^fc<fcSiJS$gfif«:fev^ 

S*fM«t^D^L/cHfH©fug (ft fcttfttf* 
cfcfc<k9t^#ffi£fToTt><fcV»U D.V.Noort.K.jo 40 
hansen.C.-F.Mandenius, Porous Gold in Surface Plas 
mon Resonance Measurement, EUROSENSORS XIII, 1999, 
pp. 585-588 k:|Btt*tlT^S«t5fcx ^©StS©^ 

zmmemmmx^m Ltc^~h<mm 
mm lx, w©^i^<ois^fflt3 c 

[0 0 3 2] Sfc, P.I.Nikitin.A J.Grigorenko.A.A.B 
eloglazov.M.V.Valeiko.A. I .Savchuk.O.A.Savchuk, Sur 
face Plasmon Resonance Interferometry for Micro-Ar 50 
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rayBiosensing, EUROSENSORS XIII, 1999, pp. 235-238 

%kmmtbn%AmxAM-£#% tt&ic c©^tr 

fefte-AfcTO*^ ^©TMt©7^H-A©?|je 
£$J5£f S C t fc <t 0 H^*f*ff-3 T t> «fc v\ 
[0 0 3 3] 

vmmmi *mmm 1 ©sksb«, ispm*^ 

mLxnmsicmMLft^t^ttm-sttmjttzct 

[oo3 4] *5g«©»2©m€as«tt, im^sfap 

Mismjf gi5©?«ftiffi fcgftt-r § rtdfsi^©^* 
*i»ih^-*#si»ih#a*flt*T^ ^sffijtap 
-\©^{*M^ffiBtt, w&mmicttM Lxmmmic 
mmL&^t\,^^m-&*ffiik?&cttfx*%&o 

[0035] *^©^3©iissB«, mmumw 

m%ffiz.x^2><Dx\ umimm^commmttmi 

[0 0 3 6] *%Bj3©Jt! 4 ©iJSSBtt, ^m#SP© 

ftwm*-Drc-oxmmm±icffin : mz>z ttfta^ u 

[0 0 3 7] *$ffl(D%5<DWimW&, ffiWffi&O 

Mmmtmm?zfommtfwm*GLx^2> c fct. 
<kD, Mmj#g^©r«^aBf^, is^?gfi©{iijs^ 

[0 0 3 8].coJ:5R:, *HHJ!©^M^B«. tm 

^&K&m\i^&*mm%z.£t?>x%%><Dx\ mm 

[0 0 3 9] 

[0040] m lit, *^©ig i (DmMBmmm^ 
mmx~fc%o 03fc^*r<t^tc, *iJsffl7V-hio 
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Q2mf\-£<DM&^ Lfctf o tf y -^ fe £ tf 8 ff 1 2#| 
(8X12) OffW«fcE*nTV»*o tCR«»»««l .. 

j£f & 7 x;no2^> aftioi±ffi^e>T*fc^ ^#© 

[0 0 4 1] H^©a«9, i§ffift:7*P>y^l03&, TV 
-h«ftlOl^— (fcfcftoTfe^ 7x;M02©JS£J*< 10 

© 7 x ;M 02 ,h M 7 x ;M OZKftJCS'T S §§ttft 7* P "V 9 1 0 

fc> 5, 7'b- h iootelsm©iJ5£x - -y h tf- 

[0 0 4 2] £©7°l— M00©#f^L-Oi, 3Mt£ 

*3 <fc tf jiW'it * w*r * * y \> p v^p) tir o 

!§Itft7P 7 ^103tt, 0r£©7tt?-A£7x/MO2©Jlc 
SPF^B fcJ&SS tifc^MHll2 7 x ;l/j£g £ ©WffllO b 
{£Aftf*-e3Attffil03 a $3<fc tfMIMlOb fcfc^T^ 20 

s*rtfc) i fit:-^^mit*'&sffl*fffiio3b^-r^ i t ) © 

c 8 ffl) ©#xjM02teH-3TBiKWteJBj£2 nr 

[0043] *ijsfflyu-Moo«, ^-f^P^^ 
7V- h©Mf&^-©^l3J;tf 7x;M02£#xT 
</^©T\ .»>x;HqzfcJjt#|CRii*ift(&t" S^JHi: b 
X , 0 4 £ 5 &#a$!5o;&^fflT § c t tfx f? 
c©t>?»50«:, 8#©#a/X;Wi*k 3f^tfv 30 

^*P*^#:/U-h£fl3V>T?T5x^-*f (elisa)^ 

tcfe^Tfflv^ens^aaTfftSo t©<fc?^ 
ffl7V- H loo^MSn - h ttfflv>n«\ 
«f 7 p # >r # 7* w f ffl K'ffiffl s nr ^ § #a$#©M 
saaB&fcfljji-rse ttfx%%o 
[0044] 7° u-- h kxh±. * y tr p 

tfffirihSftTl^ -rfcfr^ 7x;H02©rtffliJffil02a 

ftiffill©^^fc, MftiffllltffMM^J: 9 7x/b 
l02©iJMi02 a KffiBf 2> Rffi^iBltrs c £tf 

[0045] h i *«fc tf H 2 ^irggT^x^ >"fe y 
±$©$J£ffl7°u-Moo^ iij£ffl©7tetr- 

A (W+ftT-iO 30£&&S"&S¥#ttU- if^©U 50 
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—vyfimu yt¥-i>3ozmMM7u- hioo©p^[Si 

fcM-S 8 0©7 x/H02©#ffilO b Att2#3fci6 
©. XW^***!^- S 2 U y F U 
X^7.^y^32*3<fc tf33, 5 9-34&'<fc tf 5/ U ^ H U * 
/l/U^XSSsb^&SAlif^^ =&«7x;H02©^ffilO 
bTfSWLfc^tr-^^^-TS, #*x/HQ2fc2tJ£ 
LrK»*6nfc8O036»ffi#gi37A~H, 4sJ;tfiJS 
ffly*WM00^ Jt5S3K AJ»)6**l3j:tf)tettffl# 

[0 0 4 6] MSffl7V-h^i&^ia2ooa, iJSffl7' 
P-h^D^210, l^f©W;V21K 21K BSb#gl212 
(Cj;DSJt*nTfc'f9, iJjEffl7°U-M00a. MSffl 
7V-h^D^210©±©R)T£'fiB^-b-y h^tlSo C 
©iMffl 7V- h 31 0 #210tt, ^EP P ^iRlfc^tf Stt 
ffitcgassnfc l*f©U-;U2lK 2ii±(<:(gB*n, IK 

m^mtsnx^o 

[0047] S«effl^WMoote*^r$cBiP^fiftifc 
MAy^SWR (*0U7«8ffl) ©7x;H02©gffi(c«, 

M¥ffc*nfc i A3o f ^nBf jc xiwao f 
i o© u-ymi20frzmiwmxmibft 

fcTt^-KmtiyV y K U*;l/tr-Ax^x;^y^32{i: 
£Dim^£ft3ffift©&TWffi*£tU ±IB8fi 
© 7 x ;l/102©Jgffi{c 3^XW X* TfHWt 

[0 0 4 8] JE-LTCOMWt^nfc^tr-ASOFtt, 

^ * n s a © fc-e&tfji; a * n v x t * 5 9 - 34^ g 
j;*9Bi2t^$n^ffirt©*-em7te*n^o j g-n^«fc») 

)tlf-A30F tt, 8«©7x;H02©^Mail2t^afr 
7P -y *103fc©#ffll0b fcft LT, tt^©X*f^^ 

ftT?* 5 )t ^30^ p mfflmx±mmfckm- % 

[0 0 4 9] 36»ffl#a37A~Htt, Jftl^tl^ROS 
T*5D, ^) I fim?©Mtf7j^H2^©^PX^^t^ 

fe3te-A3o^ j en j fnfc^jiS'r*)tttffi^©37A~H 
T?«uj?n5o n5©^m#©37A~H©ttj*tt> 
ti^tifiWigP6i^Ma*n, fffitp©#s»s©if 
^©ig^^^©62^a^*n^o 
[0050] a**^»©^tt"?«, jestu^-if 

W\ lo©7tM^5.©7 1 6e-i A ^4'O©7x;H02©S 

A^giJ© 4 o©7x;H02©Jgffl^X*f U#*WSTfBI 
¥ffrf S «fc 9 {c Ltfe»Sv\ 
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[0 0 5 1] l^(DytMfrt><Dyt\£— 

mramuzmi, *n*ft©^fr 

[0 0 5 2] J^T, ±iH«Jt©^ffi7 7X*y-ty9-- 
[00 5 3] raii^#LTv*$rx;i/iQ2#, *© 10 

io b T&&M\,ltxe-kaM&^ %ft*wtfo\&m&i 

A~H}C<fc-DTtttfiSnSo 

[00 5 4] ft.£-A30fck ±$©JI <9 IR^-RIM 

Sttxa y *io3fc: Aifrso-e, ±f3^ffiio b t^t 

A30fi^ffil0 b -C^Rtf L, C ©K^ Lfcftt£-A30fc: 
•S o 

[0055] t©<t5£)ti^i*3o**£EJlf?"S tt, 
' Ififil 0 b 6 &J3jg 1 2{H <y -b y F igtf L 3Wfj 
"To *LT, 3fce-A3O*^lObfc2*LT&3Wjg0 

t\ c©3tfco^TttKif)iaftsi* t «<fiT-rso ft 

[0056] %ct\ ytm^miA-H^mti^^yt 
mwntiim s ^ tb&%ytm^m<D®tisftm*m^ mm 

i:AJ#$ e fc©M^fi««-3W, MfW©#/£t)fi 

5, •by^y»i4tiMW^^i, fftfeis 

[oo5 7] o$Dd©^i. mmmm^yy 
tfr^tfgftLT, H5©#ttffii»^fe^[Rifc^i!rra 

as^m-rs ft*c©«^tt, imn so 
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43<fc tffe ys/y^tfgi4©^*\ fimmvWM t ft 

-So 

[0058] u±(o0Micm^x^mtmmfom^ 
mic&^xiz, m^Mmnzis^X'tiyi/y-ymmu 
turn i*©#^%a t <ffi&DGM%toifi u 

[0 0 5 9]'*£iH©JBIBK:*V»Ttt, W±©<fc-5fct 
T, 8O©7x/M02f£j^£ftTl^M^H^£iJ 

sE*ffiSfeffb"rfT&5cfctfTf*a 0 fu, ems© 
sn> *tcw&#gt2i2*i«mftbTiiigffl^i/- hsi?) 

&210tf (o$*9iJSffl7V-hl00A^) , BK H2^ 

©fcffl.Q ^ifinfc, -7 x ;no2©@agtf >y w-^ ^ n 
&o *©«»<:** tw- ffj^itfrasMra&sfu 

[0 0 6 0] xs^^xty-fey-y-— icfe^ra, il 
SfflXWhl00A\ #y ^P-;l/fr5>ffM2tiTi^ 
d 6 7 x;H02©f JE102 a fcMT * l^<> * 

[0 0 6 1]H6B, *^©iISffl7°lx-M0O' * 

M^-Kby9--©itB&HT^«o ft*3|WIg|^*3^T 
H2tffc^$tiTi/^fe©i:|ll^©S*{c-3V-»'r« 

[0062] ijsfflxu- moo' it, m i (DmmBm 
x^Lfc iJSffl XP- moo t iwi— © # y e p - 

)R^:Lle3-©J^K*WLT*D^ 7x;M02©jgg^ 
iitelKH-6nrcSWIWI«<, FJi41i: J t©±fc»» 
P.nfc^#Mii42i:^P.ft§^©*Mft§o c©^^ 
>y K»41«, ^Bf*XD 7 ^103* D tfgS^*©^f| 

fc^«S®42{i, ^ ^ . y K/B41 i feOTjf *©PM 

•^36 . 5 n m, 3t#Jft«42©ffiiitti, MM£ PMMA^B 
§ i^T700 n mgg * ti § „ 
[0 0 6 3] H6JC^'TM^ ; e-F-b>"9--tfe^T, 

A30^lf SftXD >y 7 103^rS LT ^ 5 <y K^41 left L 
T^S*f^K±©Xlt^t 5 A*f^-&^ t< K)tVf-A30 
.^I^SfrXD -y ^ 103 1 £ 9 y KJf41 i: ©I^MlO b X± 

R%?t&t>\ ^mAi^mMLx^tmi&mmm^. 
xm xxm LtcmimwLomz, mmmwzmL 
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[0064] 3t#s»42t«:fe^a#ie3teos»a, see 

[0 0 6 5] &*5, *llMJ£ll£fc^--ai, ±IE^i© 
Si4±fc8ttft*S&Stf^ii*?rFU F 

[0066] ^±©Jia£S^T#^j^<Drag 

file I/ ~> T It , femUMtifc 1 IC V» T >fe> ^ ^ 4f fMU 4 
[0 0 6 7] d©SS, ; &-K-by9--fcfet^Tfe, #>J 20 

x ;H 02© ftffiij® 102 a felt S WttfBSih * tit $?$© 
[0 0 6 8] ±eWfiEfe^rB, «BROS!lSa.- 

iu^bfc*v ha, i Ox 

[0 0 6 9]* £ 3 ~ 7 ©^»£fi©M5£;gfi&, 

/ci6, jg i ©^ssmi^©ffla^©»^-r§o 

[ 0 0 7 0 ] m 3 ©g|M^li©$J^fi©MS:i- v h 
;W 112©rtMffill2aft*l^-SflfiWll3i:, ^MJll2 

y x^i is n^njw#©»a* s * n 

T*3 D > «»11338^illflil2*«Afc#9Xa«l 14±fC 

# t-ott e nfe««Tfiififiawisi i2^^ l> e ©tj 

& c CCDJiSte, M^«mi3ll2©#Jg|5ll3^#tt1S^^ 

n«\ fft£©$J£ffl y u- h ioo fc iwia^Mmw^© 

F*3l ffi©?ff£tf Kr j£ * tu fffi©«©?gT^ JlSM 
•T3CfctfT?ta„ K7{C^-r«fc9^, |^{£#g|?112 
©ft(iffill2a£*jS?-*fl!l8&113, #9XS«114. 7° . 

y 1 1 smw-e&tits, umumn 1 2© mmi 1 2 50 
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a *«wE*r'sffla5ii3tt3i«tt*#r* fe©Tf 

[0 0 7 1] ^4©H^is©iJ^H©iJ^--y h 
120a. H8fcffiSBI*^rJ:5lc, ^tflH^^ffM 

0|3l22©Tg^M*^D 7 * 125*«Wr S fc©T?& 

£ 0 #$J5£a-<y hl20fct SM»ftSrtBl22©rtllIB5l2 
2 a fc<fc tf«123©_hffil23 a tlo T«S'l4Ml24^» 

»«tt«i24K<toMi»ih^a*«iwt«nTv^*o w 
ura, ansa- hizosisR^i^fcfisrrsfc* 

[0 0 7 2] %#5, d©#S'ffl3H24«, tfx/l/JS®^ 

[0 0 7 3] %5®$ffi]&Wi(DMM&S<DfflM3.-v h 
120' a, H9fcBffflH*^"rJ:5lc, 08{^tfciJ 
^a-«y MZ0fcttBI-©^tt*Lr^So- fib, tCR 
fiU*»I22©WilIffiil22 a fcaiMttlg^fi^-r, M^ffliM 
1 22 a ffiffi t $ tlT V ^5 o ^riJtfli^Oift^Wft fc 

TttfiBft*ftfeflffllliiil22 a ^SBerih^©**^ 
S o ^MS#gPl22© rtiJS 122 a *fflffi ^ L fc C k lc J: 

19, KrtiWBii22a©flni*i»jh (fg«) fscfctf-e 
[ 0 0 7 4 ] sg 6 (DmMBmmiwm^ aioti 

i35*4i«.r**e:fe*W«i , r*t>o-p*So cc? 

;i/i32fcflawra 0 c©«t9^LT, 

x;V132F*3©^SS^f©^«^fT 5 d fc lc «fc 5 , Wfi^ 

[0 0 7 5] m7©S!Mmi©iJ^H©iJSa.-7 h 
H 1 1 teHfffiH%^f * 5 fc, H8fc^l/feW 
Jgrt-<y hl20i:BS|WI-©^^LT^So fiU 'ICR 
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V^rs<ii:tc<kt), IWffil22a©feti , tt*iaf< LT, 

[0076] &*5, -siobjwi, tm^#M!iE©#&e> 

•f , iJS^.- <y h 140©^ffi£®fc:;ao T^tf£ C tfc 

<fc *>&Mffl±m£ bTtsftm^frrso 0 1 1 -e^r<fc 

LfcgtJfrgJcDiJSrtr. y Ml0©7°U XAl 15^©$$© 
J*#&So ^©^^^-/^©Alffi, m 20 

A^^jtfti?©^^^©*^, iifMPK 
[0077] a*. ±a©4^ote^ie©^s«)t*pjffl 

*©££■? A*f£-fr, ^!9ffi*^©Sftf^iiSLlf«S 

t -fe y y y mm. t § t> ©t? & * a\ ^ 

tr-A©Aj^HE*i?ffi"e^siif*#*JSfe'rm^©^ 

L<«Xlt*-&S3ttr-A©StM*^b?^ #?ffia»6 
[0 0 7 8] Sfcs $6^iJ©SlJ^^{l^fc^ffi7°^ 

[007 9 J *IIWl£J;«gsy5X€y-{!y^ 

a i itttm i ©^©ff^^Lfc^ay^x 
*y-by9--©ij^ffl7V- h tm-m-mmfem^u 

5£?#§fi5o2tlTV^o 50 
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[0080] ^mmnmmmmmo)wiM^iy-hi5 

52© rtflfifil52 a fcHbjcttffl^M^T v-»So 7 x;P 
© 1 52© ftHJffi 1 52 a (CM o T 9 7 P 7 (SSS 

tlTV^o 7x/M52©lM[lffll52a =&BfeM*©#iftl? 3 

-r >f >mc ate J; t> > tm©»»3Wingfc:i?wrr 

*©*KfjhU $^£$3IWfc7x/l/Jgffi'\?gT2#3 
cfctfT**, «ri©^T^m^fgMLr, ■KJR»©«T 

[0 0 8 1] III 1 2tCtim&W**fr£ofo, *^ffi© 

Bmommy^x^y^ yy-mmmicte, zn? 

tlfc&fr 6 HWftT^P -y 7 153*«tO#TS ffift©^ 
34a~hfcCCD360a~hi:^|EfiS*nrte»J, Ctl 
67tM334 a ~ h i: C C D360 a ~ h i:©fflfct±, 
-^uyX350a~h, T^^^, ^lxyX355a~ 
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